Proactive and retroactive effects of hippocampal stimulation on active avoidance learning, hippocampal EEG and brain acetylcholinesterase activity in cats.
The subject of this investigation were the effects of electrical stimulation of the hippocampus on the acquisition of active avoidance response (AAR) in a shuttle-box. The stimulation (200 microamperes, 50/s, negative rectangular pulses of 1.0 ms duration) was applied once for 10 s before or after each training session. It was found that the application of hippocampal stimulation before each session facilitated the acquisition of AAR; discontinuation of the stimulation after training did not cause a decrease of AAR performance. Application of the stimulation after each session inhibited learning in four out of six cats. However, the level of AAR performance increased rapidly in these cats after inversion of the trials-stimulation sequence. It was also found that the intensity of the somatic and vegetative symptoms evoked by stimulation (stupor, salivation, twitching of facial muscles, pupil dilatation, crying) increased gradually in successive experimental sessions, suggesting the development of the 'kindling effect in cats stimulated before each session. In cats stimulated after each session the intensity of these symptoms was greatly diminished as compared to sessions where the stimulation was not preceded by the avoidance training, or they did appear at all. However, normal sensitivity to stimulation returned after several applications of hippocampal stimulation before each experimental session. Electroencephalographic studies showed that hippocampal stimulation with the use of the same parameters as those used during training evoked hippocampal afterdischarges lasting 5-60 s. No changes of aceltycholinesterase activity in different brain regions were found in consequence of such stimulation.